S arching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-057349 
(43)Date of publication of application : 25.02.2000 



(51)lnt.CI. 

i: J.:::::::: ::::: _ rr 




G06T 7/00 
G01N 21/88 
H01L 21/66 




(21 Application number: 


10-225083 


(71)Applicant 


: HITACHI LTD 


(22) Date of filing : 


10.08.1998 


(72)lnventor : 


TAKAGI YUJI 








SHIMODA ATSUSHI 



(54) METHOD FOR SORTING DEFECT, DEVICE THEREFOR AND METHOD FOR GENERATING 
DATA FOR INSTRUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the method and 
d vice for sorting defects caused on a semiconductor 
wafer, etc., and to provide the method for generating 
data for instruction. 

SOLUTION: The data for instruction is generated by 
imparting categories corresponding to kinds of the 
defects to plural defective images for instruction, plural 
featured values are calculated for each of the defective 
images for instruction, the data for instruction consisting 
of correspondence between the defective images for 
instruction and the categories is diagnosed, based on 
Euclid's distance between coordinates of instruction 
points regarding each defective image for instruction in a 
calculated multi-dimensional featured value vector 
space and when correction by diagnosis is required, a 
learning process to correct the data for instruction and 
the defective images to be sorted which are obtained by 
picking up images of objects to be inspected by a TV 
camera 32 are judged whether they are capable of being 

sorted in known sorting categories or not based on the data for instruction which is acquired 
the learning process. 
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(54) KSMO^U:] ^RI©^ia*^a:r;-¥-OSBM^Ic«^ffi5*-^^^^ 



(57) [gift] (JSlEW) 

IzttfoT -5 ij T ^' j *#-^-r « c t \z J: 0 »jKffl x- 9 

wz&\fz&®.^mxmmfo\z^\,*T<D&K&mm<z)m 
(do.-? ij 9 Fmffiiz&^T&TjkmxftewmttiT^ 



m 2 




,42 



(2) 

1 

[#ttt&#©«6B] 

<Dmm\ZH&?Z> jj ij £ n t K «k c T1f » 

©£fcjSffl ^RSB^ t XKh (DWmztt PS? Z AfiUiO 
Uwffix-^ ft#§ LTlMWS^iJil 

St, 

u fttt-«Ff s z.h\z^xnm^>mm^m-r 

S^gSgt. 10 
ft7CfcttlB*SiiSTrBf»3 tllt&Tiimy"-? ftKTT 

sjgSBBSt ft*-r* c t ft4«at-r s^g* tr * *rs 

[UNTO 2] »*«llB*OKfriaS»c*V»T. 
[f*3&S3] W**«D*5Ul*fllSH*fc#UT. 20 

©agucttjfcT-srt^u ft#-§--r* n t k Tttst 

St. 

tfrzHJ ft#-«Ff * itl:J;o TttrlE*|sfe©«Sift#gi 
t-*#gii§St, 30 

im*m 5 ] m&m i sfci* 3 8Btt<z>&s!iisic«v> 

r*^ft*R*Rfc**T*;it*tt«irs*ifie!> 40 

nfc#si*»*i&©#s#&*i&H&{;:*f VTmzttft 
aar w»s n fcissyi ^—9*^ gwaffi ©s vi&aua 

KRIilH&ftJS^T S C t ft 4$8tt T * *RB©#g:£j£. 
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2 

WJ^WHRftwriSSfflT*-^ ft^g UT«H§-r***ii 

st, 

£©Sv4£«JBKR&IIHfeftfc5!SU ttttft£ftfc91ftUfc 

«sift^sR-r«^-aGast c tftwatr** 

©IS l£*f JST -5 * 5=- ^ 'J ft 5 £ t ic J; c T1SS: 

®e««*»iiMiit>:pa©aafcjfc#*-r**?-=f ij to 

»J6HfcftS*-«3Rffl5 if — * ft^S LT®#T£^§ii 

st, 

lt. ttnE*WiiaTNR#*nfc«^5 ? -**»&a« 

SOS *B8iIi&ftfcgS LTKfcSg a nfc£B<B<« 

OS u tkjRJB *R8H& t KSKH£©S V»IS*ffl KBfeBi& 
fc#Vstifc*7-=fJtft«wU tftaa?3ttfcSMUK 
OS ne^ffl *N«ft t KSiHSoS v»*«« *MW* 
fcft*S*ifc*y'^>J t ft5EKttB»W**»BH«lfc 

wr*»fli*T-^uft##i/T^MiomRt»*r*» 
Siastftwr*ctft«r«fr*^sio4)-si^ft. 

*£KHii&7cJ=*M0mft&ar«fc&0«&TO7 r 

ft#4-TS£tfc,tO»*fflx-^ftffr£U fir 

s» H^fc*:3lr»T*SJBK»IH.«^#:F-:/y tom 
Jfc&fcfcajjUB^-^ftWftU MMRfci-aTtfjET 

ttt«re*sRffl t*-^ ft^mra - 1 
ftwat-rftttw^y-^^jsjosrat. 
Mram i] «tt3tE»*«ft«ikbT»&n&^a»» 

**W1B«ft5EC*||8<0«Slft»«(-r*fc*©«5yfl7* 

ig»©»*ffl^iii6iii^tcMtT^iiii©ag{cMjrx-r-5* 
T-^'Jft^-ractJcko^fflx-^ft^L, str 

y HIE«*«Bfa©U#Jr>ttft»|JB-r*36»5*»ftH«^*j: 
t C «t -3 T®Sffl ^RglSlfe t * t- =f 'J t CDj&l&frc, ts. % 
S^fflx-^ft^WrU, K^»f»r«kt>T^]E-r*j8JS*« 
teftJiEt^ffl v^-^ft HE JET * ilt ft4#Stt 



(3) 

3 

\zm-rzmnt vx^mr^mmut^t^ z\t* 
m&mi 3] fe&n&mmmmmzttxsxxfaom 

&m \z& » % swimm xtfowm \z~d ^ xo&TK&m&o 
u ttm*imj.®'&\z\t. mm^mnmxmmmz^v 

TgEtt®^* ■r-rf >J £#-§-T -5 £ 1 tc £ o Tt&fEKRg 

k£^t. #gsttfc*i^ai«fc©*ife«<iiS:£W;>j 

[»*S16] Ib&Sl £fcli3£fcfi8£fcte9£fc 
« 1 0 1 1 $.tc\* 1 2 *fcte 1 3mWW!Kffi<Dft 

<nmm{zMrt^T*M<»&£Mm&mm?zKM<nft$i so 
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4 

Ttf-s-zwtxMvmmizztfeTztiTiv tmm®fk 

IC«fcoTWIHi«:P«©a^S:^S-rstt^et*<»A*: 

mm^mmmx^m^ntz^<D^mxmmmiznt l 
TM#stife^RS©a^icM«-rs*xzf ij ttfriEigfe 

Oi![^^|i|g t bTS^T t 

A, ItSra^ffl^Rlt^RgoaSJc^r^^T-rfJ 

mm&xt&mmziiVT. tnm^u<om^m\z^m 
zntt&7xmT-?tt\z&to<Dftmt>T3v\zftmi>i 

\zm?zmmzm^Tzm^®:t%ffi?Ltzftm%i>tT' 
matmi 9] b^jhi sm^^mmza^x. me 
mi %.wmmz-D v^x ©#m >j x f -a £ 5 »c 

[»^3S2 0] M#Hl 8fiB«©^SaJtc*^T, MG 

[«*j|2 1] mxmi 8&m<Dftmmz&\,*T. me 



(4) 

5 

a n^aaus x-^^e, a<Bia©s ir>RaUB*MM* 

i*ir»RjRa*ttHafc»LT#^;£ftfc*M©a8lfc2* 

#**MBafc»T*&a©a«*#*-rs* s i-m^ 

Ufc^»£T«rt**j:fc*aafcT**W©#Ra 
B. 

«*ffl*Mio«**m-r*»pisH«*a*a-t. i&*pis 20 

©RjjyiKtt t ZttlSfttt UT«w-r *aa%#a t 
A, a«©a«a*M£KW©«Rlc#*-r*;&^-=*'J 

RB®aam#ai, RKanaatawcamstifca 
st»R*Kniiate»i,x. «rE*Btf©ER#aicttM 
anfcawa^-^^saiHaoa^awa^aaa* 30 
aar*fmc#at. Rtw*aT**snfcR<HR© 

BV»Rw«*»Ha£tt»<6«©»v»a«a*Rn*fc 

ass^s-r « «k 5 fc«jss bfc^a* tr«ja-r * c t 
mam 2 4 ] nam 22^23 Ea©^Rgo^a 

asffl^waataars^aaaaa^at, m^bs 
Ha«a*aTamsnfc*a©«3Kffl*piSHao«* 
(coviT«a©»«g*»ab. R*wanfc**7c© 

Wt«»Wffti6«iL. *gfSc©®*ffl*P(S<fc*|!|S©ffi 

sicstjtx-r -o 7J t- j ! j i ©$fr&aa€ wtasff- 5 so 
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6 

saiE^afe*a«UT^a«a^ii(Baa*aw-r«*: 
Rgaatta^at. K^Rsaaaw¥aTai±i$nfc» 

WtfRfcKRaKWLT, H&E^§ai5©Ea¥aicteilA 

«*»s**«ar*«-w*at. KWJf^atct^T^ 

aoaafcH-rsBRt. #m*fH£tmmzri-fzt 
*E«*a&t«*T*j«r*»aat3ft»6flij«-r*c 

«wjB*waa*«tH"r**MiB««ffl¥ai. mw& 
■aaai^aTaai£nfc*s&©«5KjB*iteBa©6* 
fcov»Taao««a**mu, tttra*nfc*jwc© 

K-rfcaa^atsa*., aft©as;R£M&£M©a 

*R#LTEtt#RlC«tfrr**«aa:. 

«a*»a*ftaabT««e#**iisaaftaair** 
RSHaam^at, a^ttH«am¥aTamsnfc» 
R^a*aBafc*ruTaa©aas£#iiiu 

RSHafc"PV>T©^«*fa^a«t«fE#Sffl5©E1ft¥ 

afcaasnfcaauiiT*-* \z&s< a&Tcoaaat 
aat©m©zL~i7ijy Fmeffuu i£3?a$nfc 

«r7cfcR»©»«*y-=f>jk:»aiRjtE*»s*»*s|Hia-r* 
shff^at. aa»*afcj:oT»sjifliiBt*ia*nfc 

WK*HW&**raH«fc»LTtt#3nfc«»© 

at. »»^Rrat*iw*nfci:*, &m**n&tt#m 
*Brr*»aat*»6«js«r*ci*««tr*^»© 

[%9!©&aft:R9i] 
[0 0 0 1] 

[Rw©R-r*a«»»] *RR«. aaicaanart 
*ica^*H«*»R-r«*«jktf*©a6RfcR-r«t) 

S»*WfcfT&3©fcJ^&*RBa©«*rattiiJ:tf 
RRRtftRwRy-^f^R^RHR-r*. 
[0 0 0 2] 

[fi£*©affi] R*. «HI#9i;vt^-><5 
*WRtt*-€-©HRfc«fct)»Sir*^rttiUTtt, #W 
¥8-2 1 8 0 3#^^{lE^*tlTV^-5J: ^l'- t — 



7 

mm* - ? ft* v h 7-* 

^ o T«7t-r * t v» 5 £ * » o iif z. t \z «k o nff 

©^figs&^srr*. 

[0 0 0 3] 

bTa3tUTt>.*©*WI»K»6*lfc*W«ttb«»4tS 

y=—?\zmmx$u^. dcofe*, a-g^fffjaess 
v». mti\z&*> ntziKt&mm^mm^y"- 9 \z 

[0004] fxnoinit ±e»«**«t^<. 
a*sifr + k a c * £ x a* ©«£ :/ d -fe x ©* 
■biz J: r)±&?ZX!&ftmm&.iiXMffitot<D*t&<Dm 

.-ft tiaa-c* * «fc p ctfc*f»* x/N»±c5E*-r* 
jnkz&&;? : z>z£\z$>2>. *fc.'*»8s©te©BW 

ttK*8Ufc*M«b*S#9Jl'T, 3.-iffc*f«©* 
[0 0 0 5] 
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8 

w©«9ifc*t«-r * a 5 s -:* y £# J ?-'f * n t c «t o xm 
©»*•»«* jj^rasjax-* s^s UT*#-r**a 

*7cc»a*^=fu *##-r* ^iic«toT^w5©as 
tt»«iafit*v»T»s»#«* 

Wtt. KHH^RS©^S*i*©S«rifiefc*J^T, t&TPffl 

awic s* js-r « * r-^ u * c t k ct o -c*t&© 

BJHE/«t«^Jctt, tMBa^fcXHlBfclcttbTiBJl© 
#Sl*7-=f 'J £#4--r-5 51 <t IC«k^TlifrfBX|5f5©«8IS: 

&G\z\t. ttm^mztt#m*%ixmzm-rz>ttmtt&. 
xmmm$:m7ik-?2>m™&U£ zm-rz z. £&®mt? 

[0 0 0 6] *&WIZ> WfB^RI©^S*ffi©^ 

30 ftm&mxmtzm-rzmm&toiiti-rzzii&ftWiii? 

[0 0 0 7] *%BJ«, ^ga^RS©^s^s©^ 

^fflglC43ViT, fE»©^3i*5 : -=fUA^4-$nfc^ 

t-r-s. *%bj«, stiaxfsis©^*ffi©ti^ji 
mzK LTSrfca^f^u *#-^--rs ztz^mt 
icfci^x, a^snfe^s*fli^iiis©^M^ii(iiH8i 



9 

^»ttfto«*k^Bii««c»uT. *H©a«ic**iS 
-r-5#x:f j £#-rr * d i \z £z> Tmfkv>»7*mx.t(h 

tMR^*KB»*«BbTK**snfc»H*©Bv» 

*P«B& t &g<H£©itS (A&Sffl *RSB& 

an&*y=fua:*awu aajss*ifc8i«*©Bv» 
#si*y-=f y *#^LT*K©aafc£irr*$MWia 

[0 0 0 8] *»9DB. fttSMtttSjItUT 

#&ftfc#a****iMB**7cfcfcra©a«*#**-* 

— **BWU KaWfcJioTfcjETSjBBa****^ 

t- tettsfc&^m "f- $ &&m-rz> - 1 £4$® £ -r * . £ 
*^K6ia«fe*7cfc^RB©aas:^si-r«>fc«&©»^ffl7 i 

-^MMT*^T, 1«Sc©«c*ffl^ii(Siii<Si»c^UT 

*w©a«fc*»s-r *a 5 s -:* u srtt-s-T * c t k «t o «t 

SRHf-^fcfMtU WE««JB*KB«©#*fc"3^ 
T«Sco«M$Sfflt. K»ttSnfc^7C©««* 
Wl^Mfc*tt.**«w«*HB*fct3Vvr©ajR 
jft*«©M©3.-i' U y HW*WJf»©U#V»*ttAJE 

=f'J fc©»jS*Sft*«iRffl5 !f --**BWU MfrttC 
[0 0 0 9 J *fSWtt, *SSSc©ii[7Kffl*|S|IB&lc 

» LTfcK©MSK*«s-r a c t t 

fc^v»T«R©w«*»Hiu K»ta*tifc**7£© 
©*jwacjB«©nn©3.-f y v vmsmzm-i^Tumm 

«LT»6nfc»B»«*WB«C»LT, KrE^SiS 
ST^»^n.^i!r^.ffl5 ; -iJ'^7clc:H»©^®*T-rf , J 
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10 

»sw*xwB«ic»LTH»©»a*?-rfy 

*££KJ:-aTWeKH©aSl*fl*U *MSH^I«fc 

T*«rra»»iaa t **r* - 1 *«* tr *^«© 
«fc»bT^»©a«ic»j6f **r-=fy -sc 

5c©4*aS^^ WP3Mfc*tt**««8KiSB«KO 
10 V»T©*wj£**©H©3.-* 'J s» KB»t*^v>Ta 

wa^«iB*i*y^y t ©»«:*» sttsa^ffl^-^ 
weftTftffly-^ftBiE-rs^Haiai:. ******* 
assswu ttjnu*nfc*^5c©w«*^^ hjwe 

Mfc*»a»«jtt**MB«fc"3V»T©»«»«jfll«i 

Tcvftrnm*? h;Vffiiwic4JW*«««fflXP8B«Ko 
v»T©«»j»aE«t©M©3.— * y y Hie«iSr7cceEa 

20 ©^Brt^yK^B^IIB^Sa^JBU »«RI«35c 
«J£lcte, fflE#B^ftftaBftK#LTKft]©£MM* 

y=f y *f*4--r * ciicto TiftfE*i5fe©«gi£#ia 

KBTStf«£LTte*W*#BiSa££WT*£££ 
[0 0 10] *%Bl*. MEfcM©4MR*ttfc43 

v»t, »«iaaT»&n«*»i^RifcHrsffifas^s 

30 »aj|fiK*V>T. #St3*a/5:*RS©«Si«©*|ilS©B 

*B©»a*jSK*v»T. Mtc ^E^siga-c^s$ 
nfc^B©a«nca^»T^p6©»*BH**«-r*^ 

»&©3E*JIIH««j18**"*-* - 1 a. 

[0 0 11] *56Mtt. ^Je>a*©»^ffl^RB* 

»«UTlSSk©«^ffl^R8B«*tttilT*X|i(SBIft1*di 

K^RBB.««ai#aT«asnfca&©»«ffl 
=cy tBEa*©«wa*pat*»je#^L.Ta«'r* 

uT»««**ffiBa*au-r**WBaaw^a:t, 
ig^R§Bfii!^ai^ST^tb$nfe^s*t*^ii(5B«tc*f 

UT. lirE#§ap©ffit6^g:tcfeiW$tifc:iS[Sfflx-^ 
©tt»^S»-*3 V>T»SI««*WB«K» LTafcfcfl- 

so «a/ttt»B*?^u a nfc»a«*xBB*t 



11 

«&©»SfflKB£fca©aBfc*rJ*T 

fBts^atcftfW-rs^g^t. «&SE*t&#j£aaLT 

PlBB&&HJ^aT&ffl ^ ttfc#«tf a* WBafc» L 

*asR#at *a*.fc«-a»&Ta a-r* c t £ 
[0012] ftrE*i5i5©#Mgs©# 

&£a^*M©#a*#a*BBaic:3V>T©aay * 
*»Wtt, i»E*lfc©#agfi©#ag|Sl::i3V>T, stria 

w-jf¥a^»sn?itti ! Riw**ifc«*. $t%)<Dttmt>7- 

-r*>#asa*.fc c t fcaat-r*. 
[ooi3] waftcottsflixiist 
aauTa»©»jjysKR8Ba*atti-r**aBaaaj 
fat, a*WBiaaui*aT«Hianfc*ao»7Sffl 
KieaaicM lt^s nfc* woaaK»jsf ** ? 
=* y twEa»oa««*wi:*»ifi:«»UTa«-r* 
*jR¥B&*a*. aa©ajR«&a£*a©aafc-» 
-s * t- =f y i a« * w-r a*a x - * £ m # 
LTE*#at:tt«rr**s»t. «a*»*«*aa 
LT»«w«*»a«*afflr*^aaaaw*at. 
a*P6Haaa¥aTaa $ nfc«w*#a*aBa«::» 
ux, ttE^sasoEa^aKftttsnjtasffl^-^ 
a> 5 aaa ©a nftsffl ^MHa*a*-r * n-»¥a 
t, tttf*¥BT«*;snfca<H*©*v»ajR«*MB 
«tc*ruT#4-$tifc^Ri©as^*-r**x=f y £ 
astftftsfatst*. ttEfl*#a*aBaK# 

j«-r*iitt«ai-r*^M©»aaaT*«. 

^p«&aa©awa*M*aabT«»©«« 
ffl^aHa*am-r**»aaaa*at. a^aaa 
ttda#&Taasttfcaa©«*a&ttaafc»i/'r*r 
V*nfc*»oaaic»j6T**^-^y <tsffE«^^» 
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jK«*M£*#*{*ttLT*«TS*w*ai:««*.. 

a»©asi^*a£*a©aaK:»j6"r**T-=' , J£© 
MsaatjRraaHT 8 -* «a#UTE**aK*a 
»aa*ra&£aaLTa-a*t**aB 
asaars^aaaaa^at. K^Pi&Ba&w^B 
TatBsnfe^awaxwaatwuT, tn&mwm 
Ea^afcattanfcawffi^^^saaaoav** 
«a*:BBaftaa-r*H-»*at. ainiiwcaa 
*nfcaa*oav»«jRffl*»iBataa«aoa«'»a 
io wa*»BaKft-£3nfcfca©aafc»£"r**?=f 
'y*a»f sa^atta*. t&Efl-att&KPisHa 
fcttTafcaoaafcawrrsi-sfcaaLfcaaat 

[0014] *%Bj«, acAKo^Mmaic^ 
^t, ttE^aaT^sBta^aaaKWbTawfflx 
-^t*«t*fl«l*?ay«#*Lfca. ttiE^SgPtc 

tSii^atn. *»Btt, ^i&*g&©# 

sa*a*aabTaa©awffl«»Ba*amr«* 
20 RSB&am^Bt, te^PfiBaaui^a-caa^nfcia 
acasyB&aaa©** »-ov>xi«&©it$i!a»£3?tfj 

st^^MB#fct>^T©«s^i«owoi-i' y 
y i*a«fc»^t»Tajiys*»Bafcay-=*y t©*tjs 

fgc©s^ffl t *a©aaK*w6-r *■* ^uic» 
*aa*3ft-rawax-^ *a»bTEa*a.Jc»ifrr 
aatt^aftsaaLT^a^axaaa 
*aar«^BBaa[a*ai. ^^RSBaaa^a-c 
30 atHsnfc»a**a*BBaic»UT, «rE¥§«©E 
a#at»irtsnfc»sfflr-^*5ctcit»o»B*T- 
^y»c»a^ra«»s*»**iw-r*aa*ai» aits# 
mz^^TftMzif&iiwm-ztirztz. aE&atta* 
WBac»UT(t-^anfctt»o»a*y'=f u ict^x 
»aanfc«w©aaicBr*aat. flarc^atw 
wstifct*, #a^ja&#a*»*WKH-r**a 
t*»ifrr*ea*at*aAT«rtrt-*»aafc*6 
aar * £ £*aa£-*-**»©#aaaT**. 

[0 0 15] #5£9Jtt, 

40 afcUTaa©a^KaB«£afflT**aB«atti 
#st. a*MBaaw*aTaffl*nfcaa©a«a 
*aaa©**ic-3^Taa<oaaa*aau. aaw 
snfc^o^ai^f h^awK*»t*«a3sa* 
aaaiw-3v»T©awiftaaono3.-^ y * naatc 
a^v»T«*ffl^wBat*T-^y t©»*^6«t*a 

*wt^w©aaK:»i6:-r**T-=/y tosiepws** 
rm^m^-? *a»uTEa*a»c*ttr**aa 
t, aaa»a<te*a«UT^Bs*a^RiBa«:affl-r 
so s^p(5Haam*a<i:. a^na«atb#a?audn 
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nmt<nit£fr7t<n&®.m'<9 Mi'annic*w-**Hwt 
%.x.mwmz? ir»To»sw*j*«« t WEas»©e 
tcteiw s rutasya 5 s - * < *jfcjc© wa 

h*aWfc*tt*#a*JB*»lBa£"3V»T®« 
nfc»jH«*jaS*t*a«jSiE«i:OM©3.-^ U * K 

*.x«a-r saa-r* - i saat-r* * 

CO 0 1 6] Bfl^-^OWRfciaffl 

-r-2.fe8e>fc^se>ift«bfc*g&©^m« (*a#as) . 

ttJI (Sa#aS) SfflViT. £©S2£#aaic<J;t)^ 

p«»?a«tt <»«*^^u) t>«a-r*aaii«£. » 

fc, ^-M»*jAO*iS«(C»'««^ijil«;a9Rb. -*©a 

*©*«attfc-r*a«iia£**-r*. au 

aica&Ufcfc>1iXifiai«S3n&V»«fctt, tt^SR 
***j(*ttatt*a, Tfcto**ttfca£bT#*rr*. 
^*»C»b*W#aattJWtsaafc* 0»wS*ifc 

fciitPfiaffcJi&fciD, #SMt5*fcSfcfrLT*H"b. 

0^TS*M#a«i4£fcBl6lBa©*t;£ 
T£U**»©«fcfc*MSRfcaHbfcfcPi8att*>& 

[0 0 17] 

ismommvwm *«w©aa©»act>v»THa 



(8) 2000-57349 

*Wfc©:7o-fe;*l~n*«Taa3*i, 5gj«*Tfc» 
1 0 0B%>©J»IB!«r*»fr*«*4. b*»U SS© 
6S*«JfiJWr«©tt. £T©:/n-fe*#5£7bfc:/n- 

J*a+©:/o*;*©fia*«aT**R*««&aTas. 

D-feX&SSttfcSS (^IA) 8fc»bTnaa*a 
«2kJ:*niB**35«ffton, Ba/t*->©rtajia 

io a-b.xommmm^nftm't, »a**irr*fc»a« 

*4^6tt^RS©«3fiSkttJfiST#S^, -*©*B© 
4Mfc£©aatt»snfc'V». zcotztb, KRS#»aB 

3fc*v»x, *a**3B2*>&a&nsKNB©tf& 

^Rg©«S (Atoftaft©**, Ea^->*Kfc© 

*». a*RB&©*>, '"*©a©xwft©)W ^st, a 

20 T^F&^E— F&J©fE£*S 6 t*w#S*ffl V»T««a 
■a-SCtfckO, etgD&*il8 9 a 

aia. a^-sais. i7f>^m vj>xm 
axs, *j:tfaaa©aa£<t:attK aanizaab 

tc^s. t^x, a*&aa ©*Pffi£»£ 
r*«* ftyo"t^»aaa*«#tt-r* c 1 

30 [0 0 18] iS.M«S->X7 i A 7 tCfcliT. ^^^6- H 
SiJ©5£^*S6SS^bfe»^-. 01©0iJT«. ft*?— 

a3tias9b»c*vsT, a^aaAtav^K^a^mtc 
aH»ab..j*aaa9cic*v»T. K«5£sn^:isH 

fc»fc:7o*;*ffla*at?T*:7n-fe*»3aaK:»b 

^©ct^t, *aaica«^M^aaB3a. 

-cff totir v>fc>i»»affat eaft-r *«aT* o , 

[0019] *aa»c«*^»»**tt*«ki;"t 
©8iosaio*i8C'3i'»T, H2~H5*av>Taa 
■r*. B2». *5ew»r#*^R8^aaa©-ii«6«i* 

— aa«T*«. H5«, ^©na^uiBj-r-sfc*© 
@Tfe^>. aattH3©»«#a»ca-3Tia2saaL, 

Tffi. fe^^--5®0fT®4, *JitfB5ft#a-r*. 
50 ^W6©»a¥a«, 0 3 (a) fcjRT*W«S£B3 
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(b) \z7i*?ttmmm\zm->n2>. 

[0 0 2 0] otmtchu £-r. mMzt&mmT-* 

0 2 t^-rs«ifiMSS 2 8 tc«k o . mg.Km\sniz®. 
-r*. — *t. h3>tfi-^4 ott. 9\-®.&&mw 

2 ^TfcfiSnTffcSfflx-* £ bTSIiRS tltz 
«5*ffl©£«8 afctt*^**lte&8Mir«*±<fc->7.7- 
h? — £4 2SgftbTS(tl?5. ±&->7 

■r-A, :/Dii7Wg^7:rAft<h*©i&5ttfg->75rA<& 
*V>te*|i|8£&«-r5&*8B2ft££irr. 

> tr a.-^ 4 o «, x^mmm^m^x^—^m 

ffl&3 6l£if^£>£D, 7.^-^3 1 £#KlLTS« 8 
^©Jt#&B 3 2 3tt»3R 2 9 *^LT#5n5i!S 

$ia«A^Sfi3 3Sr^LTia^fa®SB mm*^ 
snsctieft*. ft*$. %mm<ox.ffimm*. 

— >M&> •5-<7)(|feCD^P(a**-f^'i7XA8 a^jifi 
[0 0 2 1] sfr'tU'-^KJ:.?). 

XT-yy mm s3 2t><&fT-2nz>. bps, ^fy^ 

S3 2K43V>T, #7 h3>tfi— ^4 0 ICttT S:*^ 
*»ff**>n*. 04 (a) liS«r-^ff)S(t)7D 

-?*-k mm (b) ttis^-^^^tc^tt*^- 

^3 8 cows, ras (c) (iIHtigB4 3 tcit^x-^ 
[0 0 2 2] 04 (a) ICtk-T £P < , 75^7°S4 1tC 

•>**©««Aa¥a4 i zm^xmrnm i = 1 

Jg^-r^-tlCctO. ^7.ha>tf3.-^4 0«. 7.5" 
7 2lc*JHT, BMIBAISB (BttEtt&B) 3 
4 fcE«SnfcttjRfl©*KH*fl» i = 1 £P¥tffflb 
T. ^— ^ 3 8 lCg5R£-lt£>. fflm\Z, tf^U-^te, 

t^|5|8* (*B6©ffll8 : /t^->&lfi. -to 
fife) -h©*^!!^ (A^rfU-^S) £A?7^g:4l£ 
ft!AT*7 hZ!>tf 3-^ 4 0 KA7jLTfBt&g«4 3 
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^-^3 8011®^, ftx^U tK^£<h©&j£W 

7xy7"S4 3fc*l>T, 04 (b) \Z 

^■T«t5l-> 3 8©B®K:3 1 £bT^5R$ft£: 

«5ftffiK|i|5B»i = l£«*b, rt^J'J-KS (*t- 
=f >J fc*R8£i©*tj£B«) 3 2 £#!BLTlKi;jlKN 
B«ti = IK:»bTA*¥»4 1K:J:D*y-=fUA <* 
8 0>19i5IC£t?S3 3) *A*bT(t#-r*Ct 
Ic«k0. *wffl^WH{|k*jSr*W#** i = 1 K#bT 
10 A5 i :/UA#EBgB4 3leEB3n*. ^fy/S4 

4 jcfev^T, wmimiw. 3 4 iciR^iE^^nfc-r^T 

©»*fflK^lc^v>TMSa<J&fc££-T?, Xr-y^S 4 

*R5BBi = i +l©«3tJR^*»rjiirct»cJ:D. 
*Xh3>b;jL-^4 0tt, Xf7yS4 2fc*iV>T, 

b&e®3£b 3 4 ke&s titz&nk% tmm<&m% \ = 

i + 1 Zm^WZfrnisT*-* 3 8©B®C;g^£li-£ 
^t^JgOjE-T^tlCft*. miZ, 7xs/7"S 4 3C*5 
HT, ^"^V— 11^—^3 8 (C^Sftfcrtx 

20 rfU-5£* (*T-^Ui^Ml*i<!)»J6W#) 3 2£# 
IBl/T«*ftjR«*B«« i = i + 1 »C*f LTATJ^e 
4 1 lCJ:0*-f-=f»J A*A*bT#J»f*21i:CJ:D, 
*^^UA*tflH^«^fflX«BPI«S^T^Pl6## i = i 
+ 1 (C*fUTiaitgB4 3 (CfiEtS$nSCli:{C>i«.. Z. 
<D&?\Z* iR^^nfc-r^TO^RglCOViX^^^'JA 

m^ns sxis o 'ig-r c i left*. 

[0 0 2 3] IP^, 04 (b) \Z7K-T J:5fc. *:n*3 
8CDP®lC«, »^^RBlI«t3 1 fc*^-=fU— K*3 

30 3 1 £«g?Lft*<e>, *^=f'J-KS3 2 * 

* W 'J S^*a^ LT* U ##A*gP 3 3 Srffl V» 

xATj-r*. u^t, *5=-=fja:tt. xi&<Dmm\z-$x. 

©1t«A^#©:4 1 ^fflViTA^Ufc^^^'Jtt, *7 
h 3 > hf a.-^ 4 0 tC*5ViT«?^x-^ iz LTfiHIggB 
4 3»Cf5tft^ni>. d^T', TJ^if'J^ti^J&ftfeSn 
-g>fe<DT«ft<, *:|Bft«#K«(ELTV5<iftfi*Cft* 
40 -Tft*P^, JK*Lfc*|SfeW&<Z> 

S*tfe*. Z\<Dtttt>, t^f-^SflLfcT-i'St 
»^>f V)M|£g(C%«. iktC. Xf'^S 3 3 C«V>T. 

#©»3 50aa (^ISfi©S*?'b^tJ. ) SrfTftoT 
7^7H3>tfi-5'4 OlCffi^b. *r-=fU 3 6t»JS 
$-&T0 4 (c) tc5K-r&^fflx-*tbTi5t&l£B4 
3 tCfBtg^-fr*. BP*, ®^Sgfi3 5tt. B«ia^ 



(10) 
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3.-^4 Olcg#U fEt&gfi4 3lCfEfe£-&&. 
.ifctelft?!. JEM*. tM-X^Tfc*. #t^'J 1 

^©#&S1~5 (04 (c) ©0flTte5iID 3 4) £ 
W-ffUT^X hn>tfa. — ^4 0K:tI#U IBttS«4 

z>m.®-?&®.<D®mm (£«#&. s&tetim. #«. .if- 

«©gJR;Sj*K:oHTte. SHZTT-S. 0 3 (a) 

tc^-r^xyxs 3 3»c*5^^®awic«. 

[0 0 2 4] ^IC, Xf^yS 3 4K43^T. 
>tf 3.-^4 Ote. ^f'^S 3 2lC*3V>T*xrf'J A 

S4 3{CfEtS$i±-5. 05 (a) (b) K^OWM* 
tttBJ-r^0-CS»S. 05 (a) «7.x<y^S 3 2(C*5Vi* 

Z,.2=D, , -D,' 
SU, Z,.2:Af^Ul 1 !:*T^ l J2©«g« 
D,' : Ax^'J 1 <DW>>bt.<D'?;\7 J tfX^BBBt 
D,' : ^5=-=f'J 2©S^i:CDVy\7y b*7.¥*Se@l * 

Z,.2<0 - *^=f'J 1 tc 
Z,.2>0 — *T-rfU 2tC 

^jiT&S-h&BcHt^n-S). 0 5 (a) . 

[0 0 2 6] ^CiC. *%w^-5Hi^tcmao?7'D-b^ 
*te*^«D^ h#{4Ttfe€rst€.nx^ti^se2T 

^S3Jc43V^THfTr-50 3 (b) iZTn-rttm&nK 
OViTUtBJ-r^). 0 3 (b) {CjjVriHgiigTte. 

>>^s 3 5 ^tcma©^D-tr7.5aaist* 
tan $ nfc zru ± «t o x xn -t xaaas n 
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* TiJTlV A w^snfctsffir-^ Suisse 
2t?j6d, ci»mi< c 2\m$im2<Dm*7KT 

f4lTfc5. *7h3>tTi-^4 0^*3^X^-5^^ 
tt, Xf7^S3 2»Cj3^T##$nfc*5 i ^ l JWO*'J 
giJWI& : &fi-»'r-5Ci:S:^*U. £©!|a|J3iJ|«gc (£§£f 

<5/i7*-*) ttttmn? *-* tmxf, 

2>. ifJSiJH»*0*-r*t> 05 (b) fc7ft-T4 1*«:& 

r^'JHfi«)«#tS5. *i»Jwssc©JHH^attt*<©#. 

i|aJSiJ^^J(C|«BJS:jt*-5^ *SWJKi5V»Ttt 

«&aiCLT^S^5^-^2 7TS«.*X=fUra© J l £ "J 

(b) ^fflViTittBJ-rS. K0fc43^T, ,«4 2ll*f 
20 :*'J 1 CDfiiL". ^43 tt^T-rTU 2 ©fi£>. 4 4tt 

Jg#m4 1 te^x^'J 1 iJi^^^'J 2 ©S 

Rg^s&ff^^^m^ii(Stc*t]i&) iztt-r&mmmr*. 
tc^-r (©:i) iCT#^&n?.. 

(Sci) 

*CCDfc#. Z,.21CS^<TSB (3?C2) ^fC«tO»«^ 
30 pJHETife*. 
[0 0 2 5] 

s-r^ (*2) 

«iE@se (H«ftiattse) 3 4K*»sn*. bp%> 
sr. 0 2 ictr-tak . s« «&M«m 3 7 -emwzn 

40 8$Xf-y3 1t«tt4. — 

a*«2«t^ft'«"r. *Xh3>tfa-^4 Ott. *»t 
»6nfc*««BMI*#«l'«f -J?ilW S 6 c 

50 ±©*IBft«*tt«tl*tt"f*. *b"T. TV*^5« 
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B 3 3«4>LTlH*Gft£1l (MM^U) 3 4 CflEft 

*»C#lS3ttTH#E«««3 4fc*»S*lT. 
&©*PilM8tft*f#»K«3n* ^ 
[0 0 2 7] 7>tv7S 3 6»C*5V»T, Bft&9 

#Stt&©KiMfcK*fb-r&«#g*g© 
ttjil (4#IK«g& ) Zff?T*7>h?>Va-- 

^4oi:gttu iEti;sa4 3tcfBtt$-a--5. BP-s, m 
mf&mmm. 3 5 «, is«fE®g« 3 4 K#gg*fi&©*fis 

g^wu c©s^fflsnfc#*ifeig®m#K:ttbTiH 
— 04 (c) \z^-t®.7Rm ; T-? tm&nfo®--z 

tJ>X hrn> kT 3.-^4 0«, XT-yZfS 3 7fc43V»T. 
_hlHfEt63£«4 3 fcBltSftfcfcfcllBirfcOfl*^-* 

4 SCGIftStl&JiHW?*-? (#{SS£MK:43ttS 

SrffiV^T^T-zfU (*|&CD«mfCttJ&-r-5. ) £»jrf 
S^S^Ji^^TtfgW^UBS 0£Jftj£U CO 

3 0 *±C»SBt*©^W#*fc»*S-tt-TE1MS«4 

B3 0I1 ^-7 4 2 SSS H±fr>7f AT 

$>-5iaK^a->XT-A 7 ictei^^n, m 1 tcs^-r ^ e> & 

[0 0 2 8] &J:IftiJlibfcJ:5&¥?iS#gS->;^A 
<p icjg # * x ASS it m -fe 7, ©g» C ig H b 

^frafcttT****. ^niit&b%0 5 (b) Kfett 



(11) ^§12 0 0 0- 5 7 3 4 9 
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MSn&V>c:<i:£j£i*-f.5„ 0 5 (b) -mi£#£a*§l 

«©«SlfcPiB*. lt!iE©-3.-7JU^y h"7-^*fflW 
• fc#gft£©*JSU#tffe*ffll>*:£i£l::«kntf. ^ft^J 
5§|J©&©# 5^ U «#©&&«££ *> nfc_hT¥H £fr 

Waifl-*rfcJ:*itf. ^Dt7C«IM:J:5T4i;5*« 
10 *y-=f»J> tctfgibTbifcS. #SI©{f$I£tc«fcD, * 

l<> rn-fex©«ffe^isna^«:i(swrsfc«>tcss^ 

[0 0 2 9] -tiT, *%^T*«v #^^XASSit^ 
a±x<D&m\z J: 0 £e^**piB#SJltt<!:*|SiSliI<8!© 

20 oT^U**»©*ffctt^RB*fEK:^Sbfc^RSJRtt*> 
e>#53'Jbx. a— iffc^8©KPl8JRtt©»±£3Iii*f1Jg 
fcbfc. 

[0 0 3 0] £tt£art?«fc&K:£>S&KRHi 
•©*MJDH*te"3V»Ti»rr». &KB<fc<z>4Hni*Jti& 

oao. ^Siast»«iasi©-^>»c^:€r<^»t6n 
*-r> #a©4$mft«*:bTtt, *rbs&©r 

a. #mm> •fetcwrsffi (r (ao g at) b (#) 

[0031] c©^»as7ctc^siagt»siagt© 

[0032] wasftt. *r. ^y^saiic* 

mm (Gtt) «n*. ^tc. ^fy^s3 2c*nT. 
*x KD>tfi-^4 0 ic»r**^u— *<o&mz£. 

40 «. ^IC, Xf«;7"S 3 3lC*3l/iT» iS#«ia^B3 5 

^40 Cftttb, *x=f U 3 6 fcWJ&SttTttjRJH?- 
^tUTE«S«4 3 KIEt8;S-&-5. W*>* Xf-^S 
3 3 IC43ViT. ®<&$a3gfi3 5tt. ®#fa®^B3 4 

nfcm®©«rfKfi<£fflHJ-r-5. ^. ^M^ctU ^ 

»ufi«n&*ii©asioflii6m4r5. — o©® 

50 1, c2, -, cm] *^fmft'<i' h^irT^. #S?S^ 
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cm.] KfctJfc-r-S. BP'S, ja^MSS«3 5(C*3V> 
*Xh3>ta-^4 OlCjf#l;$n. 04 (c) \Z 
S^{c^bT^RS*x=f U t <hfetCfHt»Sfi4 3 {CIS 

-*) ttiT^^iic-r^.. sfe, ftrnm^hjisg 

[0 0 3 3] Sfcfc, ®.m7 : —5>ft&L*TvZrs 32. # 
ai»fflXf7^S 3 3&&X*^7,=ry7S 3 4 OA 

:/S 6 l lc*5^T, ^l^-^(c<};SA^¥ia:4 l©^ 
rtMC«t^T. hn>tTi-^4 Ote, S?D©^« 
*PfBB&£ilH&E&i£fi 3 4*v<=>D¥tffflLT, 0 7lc^ 

t*- ^ 3 8 ±C0m^mm4 5 {CS^$"&^>. 

D — )\> 5 5 $^T-5d<htCJ;-s>T*;X hn>tf3.— ^ 

4 0 «, ;fc©f&5U8*|ilSB#£P&E&gfi 3 4^6,11? 
tfttiL-T*::^3 8Ji0^m«4 5{C^$-&S. X 

5 3 *mmtZ> Z. fclCfc-pTaURHWU 6 £H 8 (C^T 

6 4fC^^T^U-^tt— 5l^e.fe^-r« 30 
*T-=f l J##£SiRLTft'5r=* , JfHf A*lg|54 7 tcA* 

^rnfr^.x<o{Kmmz-o^xmm\z^. £t©* 
famm<o9mnfl»t> z> * t» o jet . 

[0 0 34] 3 8 iC^Stl^rt^^H 7 iC^ 

T. ^E^^3 8±IC«, S^g«4 5»Ci^ffl*|!fSB& 
a«SI«4 6t*ftf"J-Jtt!j««SSft4. 

nstots^. B8fctt#*T*w*y=fyfc«is 40 

6 3 t*3^T^ffl^RSil»IC*fjC-r.5A^d , ij7&t^5=- 
=f'J — SE&fcfcWg^fctt. XTy7S 7 0tC*5ViT«r 

l vi* y =f 'j £*^=* y -ssafrssniag-r * . ai-t .. 

0 7{C^-Tin< . ^I'-^tffr&rt-xrfySSU 8 £ 50 
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K*»6Art) T^CilC^oT, **h3>fcT;i— *4 
Ott, F4 l©aff*£SAftft?A4 9^©$r 

aA^rf'JflMlOA^tllff-r*. A2l©5§7te5 0£ 
*SR. A*©*#r, ttDi&U4 5 l*«jRT*. A*5£ 
•7Ufc«f*B*^=f»Jtt*?-=fU— 6t3fijpsn 
£. dtHCtoT, 7 1 tC*5HT±EA*S 

a^ffl^BtefcttJETS^^y £LTffi{ggB4 3 
[0 0 3 5] *KMftflMMIMM5 2Ett. *PfiB&© 

tfc«to08fc^"re^x-^-iE**s«E*Tfc* 

5 4ICJ:D*7-=f»JA2j<&*£r*. X*n-;U 
tt. mGmi3 4*&4tft©tt5US*KH*€ftK 
JUST. «5^tC0?^ttiTClt*tnTtgi:^S„ fTC*f 

WLT:&^:Jy£A#LJ:5£T**fiBB»<fcJ3iJ©KR6 
BBfcoV>TB*tfWLjWTfenfc«#tt. t)7-3VAt> 

LTW«IHS$IB3 4^6P?lXWr»CfefcoTtt, 
^«^5 3$r*ffb, 08l:Stt^r-^-K«© 

[0 0 3 6] X A\Z. m 6 IC^-T^T-y 7"S65 &M\ZZ) 

v»trbt*. *r, ^as©^n^6^j»c«kntt. a 

^$nfc^ffl^PlBH^©S@^7.^«y7 r S 6 2fc*H 

xsi^;$nn«. *7h^>tfa-^4oit Hfl&ias 

©fS:^ffl^RiHB*St*tBLTifflBftiaige3 5»ci3Vi 
T^amffl©^ft*atiJL,, igJSUl$nfc^am<B© 

6 4 {C*3ViT##$tlfe*^^'J tW^S-B-TlSwfflT* 
-^i:tTEBSe4 3JcEtS$-a-^>. tUT, 
n>fcr^-^«. 0HB«ia^B3 5*^ttW (gEffl) $ 
nfc^fig##h©m<i©!|$m*©ila^ (cl, c2, • -. 
cm) tr*-^<#Stfl^<d7 hJI'gmfc*lt«CheiM* 
AfflKtLT*ffll/Ta!et*C4a»T*4. 01 0»C 



(13) 
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C h= (c U, c 2») 

4 0 14, ±fBA^Snfce^C h ir^fbx^tcs-r 
(&4) 5£lcS^Tgifi& (2j&m<Z>Egat«<bi& 

to ©iSA^«i^cg<&jfigb, &ic5K-r (Sc5) 

A2j3£^C g ioffl©^-^ ij ? HE«!fi«U#V»ffl['T 
HdttTO*#*»fc"r*S**Bi^. £©s&#£itfc 

&H=NO) tUpuiT. ^fy^S 6 4tC*JViTA 

tizntzm^&c h i:»LTAf^ u -Karate 

m 

I CkCh I =■/" (Z (ckx-chx) 
x-1 



24 



<*3) 

jfiftfcf4HA*ft^C gtmtE-tZ (A^x y £*t 
7i'f-f^T*5 = YES) 7,7-yfS 

4 014. JWR3ftfc«ffi»©RAa«w&Cg©K»fll 
EI 9 C^f^^«5 7 IC&wU, (K^jAC h t 

• V»«THdaT©*fr*Wkr*»S*»t, 



10 



[0 0 3 7] 
[*4] 

X (ckx-chx) ) 



(»4) 



[0 0 3 8] ftfe, |CkCh-|tt. A*S*lfc«SA 
lie h k.mz\1}*tvkMfcilMMC k 



★A^»*^cg>4c i tfcy, 3-—9*)v Kiema«u€r 
20 HKettferc^icfts. 

CO 0 3 9] 
1*5] 



THd£ mln I CkCh I — ChttKA*«^t**S*f3*'J«)A*ilt^jft 
k (£&l3^''JOffi«nttjj%J§fc|B) 

THd > mln I CkCh I -*Ch<«r3*y*'tf^3 ftftfiEA*»^Cg^ 



(IU k= (1 , 2, h- 1 ) 

[0 0 4 0] JKDck^tC, Z.7-y7S6 5 tC^T. * 

x hn>tfi-^4 oa<. A^snta^chcDifig 

tf4gEA^«*jSCg^#fiE-r-S {\t)T^y9frT9 
f^7Ti65 = YES) t*iJ^L^«^, Xfy7S6 
6K*SV>T. *X h3>tfi— $ A 014. ^^r* 3 8 Id 
*fLTEI9 Ic^-T.t^lc^Lfefijfi^O^RaS^g© 

iKmmm. t xfj $ nttxm&^ h ©a^ja *rsh 

##h©gfc^ffl^|i|Sill^tc*fr-5*^rJUco##f4. X 
ry-fS 6 4tc45^TfT*>nx^-5. CKD.fcS tca^f 
5«^ffl*|ifcII!<i&l4. S3£&c7)3^fflKP6B$!©#.-ete 
&< . A2>ft*,6C h tOBgfHO/h$^«Bic^#CDm 
5£-r-5#l&fc*ttaSLT ! fe«k^. &IC. Xf7/S6 6 
IC*5HT. — 9tf. Xxi/^S 6 4fC43^T#^- 

$ nt* 5 a 4 7 ica^s nfc^RSs^ h (Dtk^m km 

BioAr^'Ji:, KS®T©«jfi&©*PWf g©& 
^ffl*RStIi&©#^:*U ££it&U t-OJttNSJlt. £ 

14. 6 4tC*3liTA^J$tlfe«fc^C 

h lc*tbT*^rriJ -5f«£SlCtt-£;*n*:;*J5rrf'J 



(S&5) 

S®T-5^S*i^i:*iJ»fLfe«'&, Xf7 7S6 2K 

&©3^/8*^B&*qii&fE&i£B3 4*6»Ofa 
^n-SdtJC^-S. Sjfc, Xry^S 6 8 I'*3HTC1CD 

Brtfci^, #5^Ua^;*J5A4 7£fl§V>T«ifi#© 
40 ^RIS#g(D»*fflXPfiiS«CD*5 1 ^'J(C'&fc^AT- 

[0 0 4 1] ^fC. Xf^yS 7 2(C43liT. 

^b<f4^*o»*ffi^ii(Siii#-fe«^ h*>e,aa$n«.tt 
so mm.^9 hjp^icist^iLT. ^-nfcjj^-rs^ss 
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ttLTEt6SB4 3 fcftjKffl^-^fcUTMrt-*!*, 
te. 6 5*5«fctfS 6 6 fc*S«r»T*3ft»*4 5 

M^oAf^USMt. 6 Sfc&^T 

Art Snfc&^fflKRBiil&Og® £gEtcA?J bfc^x^f 
UTff*t5*5*»*««e), gtDS^fy/S 6 2 IC 
*3ViTS©*^ffTS^S*^^*> Xf7^S 6 8C 

7 o*3«fc^s 7 i fcra*K*Hft*^:*yfia]©fflaftt> 

[0 0 4 2] H©<k<5lC, *X hn>tT^-^4 0 tt. 

3 8 iOHCfeHTXfy 7S 6 3~S 6 8, S 
7 0, S7 l<DSSlW&mfTT2>Zt\z£-3T. iftS&fi^ 

5 (b) csti^i;, 2o©#«*^ h;i/^ratt*s 

I^T, X (j&^Ul) , □ (#7^>J2) Tfc^T, 

3>tra-^Kj*«tsnfc«*E*¥a (Cttttfli) 4 

3. &5</>te*y h"7 — i7 4 2&frLT&1glZtlT^2> 
SUMWitt^XT-Alc.^fflx-^ <*: LTE&$*i-5. 

tfcS©&mte, AttftK&yrr^&Sfc*©!!! 1 ©§Hii60!l 

•5. ^rn^3 8KS5S£n-5rt*&£BI9K:jfc 

"T. 4 5teA:ft*RSBi&£^t^5*^«tTa&D. 4 

ATab^o 5 7 «jfi^fEA73^PlBiil«fSrS^-r-5g^ 
5 8«jfi^KA^^Pfi®^©*^zf»J. ifi# 

^©lEBttfL^Hfit (THd) £AT©^*»s^-r^ 

S*®7f- *X:77^fc£:£^T £#7A, 5 9te 

^|i(6ia«!S:X^D-;i/-rs#^>. 6 o tt««fSHff» 
Stf*>, 6 mj£§is*ltelifi!&A7J#7A. 6 
^rf'J — Jg^jStf * > £ -M> ^ rf'J -K^^CD 
©. 6 3«fraS@^^>*^^«0 7©4 8, 4 9. 
5 0, 5 1 \Zttttmtl ; T3*)Xjl\Z&mt&-fct?>'Bi.T} 
A?jg>7<*7ASSt. 4 7 !:StA^*«tW*f 
rf'J^^^A«A73 i bStt#^. #7A^©B&A 
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*K &-3W;i6 2, 6 Stf^tDA^t^LTOA^fcS 
6 4teA^*|&H«lCft-t*>:*75 L :*'JS©£ 
llfTr-S*^^. 6 5ttlg|!D1'6^>Tib5. 
[0 0 4 3) &lC#giaglCO^TittBjrf-5. X^y^" 

5 3 6 IC&^T. ]H{ft&9gS3 5te, n«EftttB3 

6 (ci, c2, -, cm) \zm^<mmm^ b)i (jy, 
io mmm^z h»£*zhzi>V3.—!?4 0izmmL, e 

teSB4 3fcE«T*. EltStiSJHgx-^te. 04 
(c) tc^Tx-*£R«fcrt*gn?*£>*t, ^xrf'Jffll 

fflx-*) 2 7£JBV>TJt5W>. «^tlfc*^=f'J 
ft. ^hn>ea-^4 0»C&M$nfcEte&«4 3 
KCItsn*. E«. (E®) Ztilt&Wr-* 3 0«,. 

h <7-£ 4 2 £&&UT±ft->X7 i AT&5iaS« 
IxXfA 7 iC^jg^n-S. £ id tea, &tC, T.T-v'f 
20 S 3 7fc4J^TfT3aHM** (#SSx-*©^fi)taa3) 
ICOUT01 1, 012, *5<fctfEll 3<£fflV^T^M 

ictttsirfs. sr. *x hn>tr a.-^4 o«, #gg*r 

&iT*A^£nfc£*|fciIi&©i88iS'^ MU&E1S 

sb 4 3^e.P?uctb-rciiic«toT. #si**&©&*Pifc 

J&CtPf-SHilC-r*. Xf-^S 10 1 (CiiViTA^ 
$n^^®*f^T«.^.^|i(S##^A^^RgIli^»C^^T 
30 JjNXha>e3.-^4 0«. Xf^7Sl 0 2»C*5ViT 

lg»^C e lc#Jtx-r38^ffl*&iS##e IcEfil^nT 
V^^RS^^rfJ ^^i^*<i:-r-5 ItT^Sn*. 

[0044] ^Mmiza^Ti^m^nrz^yaminmm 
mzMLT&mt<ntzXfa&n i ©#as^^ h;vsm 

40 *$nfc^ffl^RIH#(CMbTXx^yS 3 2 1-*^ 
T^RS#^ i fc**J6LTtt-*Snfc*T-=f 'J *C a t 

(i) , »ajiSfc4JV»TiR**tXfc»SMi*ll8lB*C 
MLTXry^S 3 TT^^nSAf ^ U SrC a 

t tEt^<tic-rn«. ±i2fio^s5aatt^ic^r <* 

6) ^fcTEi^-r^Ci^T^-5. &*J. 

[0 0 4 5] 
[3^6] 

50 
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Cat = Cat ( i 



(IS) 



I i - k I mln I CkC I , k - (1,2, 
k 
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n) ) ) (»6) 



[0 0 4 6) I CkC I tt«^J&!£«Ck£#g*t*J& * [0 0 4 7] 

(1^7) at«sn^. * 



CkC 



=<f (Z (ckx-cx) 
x-1 

[0 0 4 8] (&6) j£\z£K>, &&<Dftmttm*^fr I 

tj&tTi**. IPS. (&6) 5£<DW0^S>, #3t*f&;£ 10 
ffiSC*WT^^SM^?SiS^©^x3f J Catlt 

i c k c i *t«/h*wr*««*pa#^ 5 fc##$nfc 

*frfUCat (i) iUT— «ttfc«r«c:fc3fl*T# 
[0 0 4 9] L*»U&*t6, »8B**jl!lC3J*V><6«ifi 

■5. ^IT, Xry^S 1 0 *^>3>tT 20 

0 fc4»V»T**Jt-*fca&fc» tSMSC i 



X (ckx-cx) ) 



(S7) 



TRS^ni.. *X hzi> t£ a-^4 Ott, £© 

Rj£*nfcb*mrrHdfc, (»3) SCfc*^Tffffi 
Sn5S/hfimi n I CkC I ^fc^-r (88) 

0 3 fc*V»T*y:/y £fB1££g4 3 CttMSnsdM 

», xt »y7s i 0 4fc*nt:i©»a»«©^iii5if 

1 £fEtegB4 3 fc»IA3n*$H^»*Wy X hfcii 

[0 0 5 0] 
[«8] 



THd ^ mln I CkC I — CttiraWtt-^T* *^#Si*a)*fiB 
k 

THd > min I CkC I — Ctt (ft 3 )5CT^«i *> ft**f3*UlCJBr « 
k 



(R8) 



11U k= (1 . 2.-, n) fc-TS 



[0051] crnKJco. i&mm^? h)u^m\z^x 

[0 0 5 2] ^IC, hn>tfi-^4 0«, 

MftT-mj BjWt-5-3tl<5*T, Xfy/S 1 0 6 leg 
t>T^c©»BUH©^WH«««B«IE*««3 4*»6IJIt* 40 

4 0li, Xfy^si0 7l:*UT, ^HWeft^MUX 

y^S 1 0 8 Kl*HT*»*:m8fc»«*n*:X**Pl8H 

KWk:#»aftfcA2j*lilBll* (*f^'JW!OWW 
&) &@2<C^-r ; E-^ 3 8£»ftStt«. -tUT, X 
fv?S 1 0 9£*lr»T, &SICJSI; 



fc#L«^^fc#5^U&*&*Pfi©^»^ h)V 

^"\©fE^J!lStt, ^f7^S 1 1 OKfcl^T. 04 
(c) KSl/fc«»«r-i"J7 He, Wfc&fcRMtft 

£ii*ou mfetitzx.t&mmztt^jj'rJi). 
<$m&^f h))s*£*mm-fz>z\t\z£Qi&T£uz>. 

[0 0 5 3] EPS, 7f»rs 1 1 0K4J»t*»SI*» 
^RS^O*x^y#-^»Cr3ViT, 01 2Rtf@l 3K5R 

#a*£fc*#^»*|ftIiHft©8$?W:, 01 2Cit 

h *>■:>© jg&-Cfc.fcV>. 3 8 # 
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[0 0 5 4] iC5T, iSttjfttt^ffl^MintticSffiCr 
5A8 O^CDgr&^T^UtimoA^at** hn>tfa 

^. AJi<D*m, WLK>mi,\t7 9£»^-f#. * 

^'JA;>j£?frrr*<h<!:<feK:, d©#g|**D*|iii(S» 

^fc, 7f77s 1 1 o \z&\-fz>ftm&%\!K.mzto?z> 

i>ntf, -5-©*7=-rfij fesssns. > 7 i ©us* 
fls lc «fc ^> Tgy©a-8i*fc*|5l&iIi«i©of tftB b #?rfe*ifc 

aiSTSR^ t *5 0 T & £ . 
[00 5 5] t^^T, jSrfcKilj!ra£n3*|5|S#*§> M 

^i:t^c i <Dftm\zttmzt&&tf&zM-e>> 

K#OiS[^W2XTHd©|g|li^|*3 



(16) 4#M 2000-57349 
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®^7{|tfE??0©^© T H d © 2 fSOHBIRrt (Cfi^ 

^&7ikm7 : -?&tf&®iz$>2>z\t£m^ *#. *x 

io iRAat«a»*ifc&*fctt, Srffi^^-^ic^fjs-r^A 
— ^(c©^-^<oA^tc?**ViHd^pg^^te-e-*ff 

jj-"^— 3 8±»cMB^n^®#t 
^©^znjfcfiligb, £-5-6&*»— #©*^:fy»aR 

©^Ttij&^ffl.g^g&'r*. 0 if ft Lfcx- 

^ u— ^ fcjgfli £ nr a^j ^nsci^K-cc 

tjWti**.. £©£5fc&g£ei!>T-5^5J&>£Sfejrr 
20 2.t^^iSuJ:Tli2XTHd l !:l/fe^, 5fe*S£Ji,3 
ri*«Tf5J:5l:aXTHdtU ate^l^— 

[0 0 5 6] CCTifi^fc, 

\z J; S * •r- =f U (D-Stt & ^Vifcgfc^ffl $> A 
Wt\Ji**mzV,<z:ktfiult&£ts.z>. £l±\z*r)ftm 

•Sfc*, iS^IC^bT^^fitWS^^WTfet), 
dJ-T S C i J: o t. * ^rf u 5io JcffitSU 

so [0057] myj, m^<a^M«bT?#sns-^mT 



(17) 
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^©jKJlKflfBiHf&St— ^ 3 8 CDgSt®4 5 
[0 0 5 8] fiT. CWBUHfc/RJfcTSCitfTr** 

*»*ttT*an*lBSHfll^ (11. i 2, i p) * 



32 



10 



*-?&$nz>zt\zte2>. tr^T. ;•:©<£ 3 fcft^jBia 

ftft**&ftftftfWlcJ:«8&® > ;£&:3£0I$S€S 
»*ftt»1*««*JWa-r*fc»K, *rftftft#*fc.fc* 
&g© « 6 -p # £ L fciBSft $ tuz&mm wtofsn 
s^s^ga***. fct. ia^Masa3 sa. b& 

IS@SB 3 4 TiRJftS n^^P(IS# k ©ftaUllfflftflre 
lc*frLT. it*. 2^tcO^:$$ (p = u xw) feioc 

mas (Stttt) icov»TiEaYtaa*ff"5. -5-ots 

01 4lc^-r«fc3lc^&— 5£©2#7t©;*:#S (p 
= uXw) CIE&ffcSn, XlcffiSS (ftiftft) ICPH 
TfeJES-ftStlfe. uXw©2^7C0H^coi8^fiST?« 
fiSSn*^ hJI'T&SnsftHMrekOft^AHfftft 
#1 k Gfc© (»9) SCT^-T. ) *t»6tl*. 

[0 0 5 9} 

[»93 



I k = [ i 1, i 2, 



ip]'/(/(ZiyXiy)) 

y-1 



(»9) 



[0060] t ttffwo<E«**"ria^T**. ptin 

ftftTfc*. ftjKfflHflMH? I k 13. ±BOJ;3i:. 

[11, 12. i p] ©<E«ff5Ufc»UT» 
56©±i*;* (p = uxw) (CIEgKtb. @i&©IK£$ 

oe&tt) c^v>Tfe±E (ft 9) ss;©*©^ (fttttt 

n 

A — (Z Ik) /n 
k-1 



ajftfTHIWH*'** hm«B«$|H (@#^ h/WS 

l'« **\ @i&*agg« 3 5 tt. ■ftCftftftS 4TJR 
Jltettfc£T©jE«fkSftfcftjiyB*»Bft©¥*SIBft 
AS^tC^T (ftl 0) jSfcioT***. 

[0 0 6 1] 

[ftl 0] 

(fttO) 



[0 0 6 2] H&MSSB 3 5 £ft^fll*R8 fif*lx*&lcjftT (ftl 1) fc»"^V>T4jW«. 

(II, 12.-. I n) »6^mA6«l/9Kr 

X= [ I 1 -A, I 2 -A. I n-A] 



flftfraiQSifcKw-r (ftl 2) jttcS^Tfj-^T * 

Q=x ■ (x©t£Bfryj) 

p#*.7C©@lT'^ Ml' [el. e2, -. es] T3ISn 

zmm&m (®tt&m) «^fc^THW*ss (fti ♦ 

Aq • eq = Q ■ eq 
fip-fe, l&Kfll*Kftft©4$ftft&. sfl©*#MB#ft 
(A 1 fc-fcA s p) JC»ftrr*H#^^ Ml/ 

Cel. e2. -. es] T»&n<BH*r3l« 
W) TftiR-r«C&^#«. step (=ux 

w) £QA3l>|tT&S. s®I«**<Wliii5« 
It. BtiHrhfr [el. e2. -. es] fCioTft^ 
ffl^RSlfflft©»a'0<|$ftg$^3KT#, s©tt#t/h3t-? 
ftfiB*'** Ml* [el, e2, es] t«tt>T*S 



<ftl 1) 



(ftl 2) 

♦ 3) s«<c:tc«t^T*«e>&n-5. 

[0 0 6 3] 

(ftl 3) 

oTU5, MP [el. e2. -, e s] 

(ftl4) SCT^^n. &£*Rett. feCac? (ftl 
5) itTSSnSo 
[0 0 6 4] 
[ftl 4] 
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P 

E = Z A r 
r = 3 + 1 
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[0 0 6 5] 



P p 
R e = ( T A r ) / ( r 
r = s+ l r = 1 



1*1 5] 
A r ) 



(»14) 



(SS15) 



10 0 6 6] ft^>T, hZJ>fcTa.-^4 0t3, @j& 

5aa«B3 5»cMUT*i«-r*H*-ffi (a u-sa s 
mmmmm3 5ic^bTti«-rs. RtKwbfc.k3 

[el, e2. es] fllfe, W&H&m 

SI3 5H H^i7 [el. e2, es] Srff 

i k= ( [el, e2, e s] (Dfemff&D 
^LT. hn>tT3L— ^4 0»i, ^i?hJH kOs 
(HOS^a:^Rg#^kCD*^rf , J$'E4 (c) \ZmT%L 
^ffl5 s -^Ort^ibTI51SSfi4 3ICE1gt-^. * 
fc* £HJ-TH*F^£7 h;p [e 1, e 2, -, es] (g§2 
<^*M0illC*5tt^)#m»CDJ^Stt6t7Et-5. ) 
bTfBtgge4 3JCf5tfr-5. £t_h©iftBJ§^ ^gti© 

*2©«*«fcat"^<H3 (a) izTjk-tftmmi&mxT 
^SAT5'? , s3 4i^imi ^m«©^icDHig 
ip%. wiuK^Mh&t, ^stsom i ammmom 30 

[c, c, em] Tife-SOlCttLT. 

j= ( [el, e2, ek] ©teSffJiJ) X (J -A) 
7) 

EI 1 1 C*t"*^-y >TS 1 0 2 y=f U-ftJg ★3t»4. 



[0 0 6 7] *X hn>bTi-^4 0«, Hft&lSft 
£J?§V>T, *PfS«#k<D3^ffl*|i|SiIH£fc:oV>T, 

^©BW^hi? [el] ^Wrtic*5tt-5®^ i cd<4 
H^Jg^MKSRLfc. fete. ^XKn>tfi— 
*4 0te, ( I k-A) fCMTSx-^^HI^a^H 

3 5 j£rz\m&&.m&m3 4frbm&*g.nz»&mt<& 

[0 0 6 8] 

X (I k-A) (»1 6) 

^^2©^Jg^o«-gr, H***M<-[el. e2, -, e 
s] <hft5. ^iC, co^m»om2 0DHM^IS-fflVJfc 

^iagJc^viTittBj-r-s. mms.rn.mm. 3 4 *^a^ 
s^ffi) iz-z>^T%mmviEm<t£M-r. iEm<mw&<D 

g«3 5S^«5j>Xh3>eo.-^4 OfCcfc^T, CCD 
MltJtfelCa*-? (tl7) SC(CJ;0 p^TcCDH^T 

[0 0 6 9] 

(*1 



&M<nfi;mz&%mK)ji(Dmm£ j tn\z£z>*T=tv&k 

Cat - Cat ( i ° || - k I min | i k J 
k 

100 7 1] I ikj I ttftjft&jffi* 1 k i#g*f&jS 
mATH*"^ [el. e2, -, es] SrftSLLtt 
*• 

[0 0 7 2] ^J:, #®acD^2CDHM09^ffl^Tfc^ 



(ft 6) SCiB*fcLT. ACSt (ftl 8) 5* 

[0 0 7 0] 
[ft 1 8 ] 
l.k- (1,2. -,n) |) ) 

(»18) 

[0 0 7 3] 



(19) 
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xM&£.zm&*im\z-rz>z\tw?z, *e>mm. 
^ft-r * mm. z/u ± xtse^t zmm<DXf& ski* ic& 

^SS!jfi^P-feXtC^-5»!S:fiJ$:Ift^-rS75:«)©EITa& 
-5. 

[0 2] *^WJC#S^RS^gBO-HiS^J*^-r« 

[0 3] *m*\z%zxmftm&miim?&mTm.£ft 

[0 4] ^WJC^S^WiaglCfc^S®^^-^^ 

-a. 

[H 5 ] *5tw\z&z>¥^<Dmw£mw-?z>tzi£><Dm~? 

[0 7] E| 6 \ZttWttf s —*1£&¥m*jttTT*1± 

[0 8] aJcaWfcffiSlSSffi^-^Tft-S^y-zfU— K 

[0 9] 0 6^^«^fflx-^^¥BB*||ff'r-5fc 
&<D^ri^®®£^-r0T&£>o 

[0io] *&w\zm*&Kmxi&mmz&v2> 2-o<D 
&mmizm-3<&mm'<!7 hju&mv&i <DmmM\z& 
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* &m&mz7jkLtzm-?&z>o 
[011] *5zmzm%ftm&m^m&m&tf)\z^-r7 

[012] ttmtt&xmmmzKisTftmtiTziuztt 
^-r^is, ftmrn^? b)i£r*vz&\tzftmft&&<Dfi: 
& \z&&? * ^m^(DWL7jkm K mm & £ ^ — ?<dwm\z 
mil itiSLfc@T*§, 
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